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The Manufacture of Shot. to give greater effect to the inherent cohesivene.ss i forated with a greater or less number of holes, 

This industry, though it involves many scien- of the molten metal than it would otherwise have, larger or smaller according to the size of the shot 
tific principles and a very interesting process, is but I and thus secure the spherical form desired. | it is desired to produce. Or another method, here- 

very imperfectly understood by most people. It is! Shot are made in what is called a shot-tower, inafter described, is employed. The streams of 

based upon the fact that liquid bodies tend to as- This is a structure in the form of a tower of suffi- liquid metal, upon entering the atmosphere, break 

sume a spherical form through the force of their : cient height to permit the drops of molten metal [ up into spherical drops, which cool during their 

inherent cohesive attraction. If this attraction be formed at the top to become spherical in form and ^ fall to the bottom of the tower, and are received 

not interlered with by external forces, any body of solidify during the time of their descent. Such I into a body of water, which breaks their fall with- 
liquid will assume a form more or less approximat- structures are usually about 212 feet in height. out bruising them. 



'IHF. MANUFACTURE OF SHOT—P( lURIXfi THF MELTED LEAD. 


ing a sphere. Melted metals are no exception to 

It has been commonly supposed that shot are 
composed of lead only; but this is a mistake. Ex¬ 
perience has shown that pure lead will not, when 
manipulated as hereinafter described, assume so 
exact a spherical form as demanded, and therefore 
au alloy of the metal with arsenic and other ingre¬ 
dients is employed. The addition of these mate- 
rials is called tempering the lead. Their effect is 


The furnaces and other apparatus for melting 
the metal and dividing it into drops, are all at the 
top of the structure, and the materials are all hoist¬ 
ed thereunto prior to the melting. 

At the top of the tower are two small cylindri¬ 
cal rooms, one about twelve feet below the other. 
Each contains two pots, in which the lead and the 
tempering materials are melted. From the bot¬ 
tom of the melting pot the melted metal is either 
run off into a square pan, one side of which is per- 


Another method is to dip the metal from the 
melting pots and pour it into a vessel with a per¬ 
forated bottom. This operation is well represented 
in our first page engraving, which represents the 
operation as performed in the shot-tower of the 
Colwell Lead Company in this city, whose office 
is at 63 Centre Street, and of which Mr. John 
Hooper is President and Mr. Lewis Colwell is the 
Treasurer, It is through the courtesy of these geu- 
(Confiunfit on pagf 260 ) 
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year a large subscription list. We rely upon 
friends everywhere to lend us a push. 


I general whole, how absurd it is to suppose all 
things made for his use. Yet to and from these 
minute centres which we call ourselves flashes 
the mysterious light of the supreme intelligence. 
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Look at Our Premiu,m Lis- 


inducements to active canvassers. Every one has 
a good chance to get sometlung of value. See 
premium No. 48 added since last issue. 


Our Cash Prizes are worth attention. Who¬ 
ever competes for them and fails will be sure to 
obtain one of our premiums. 


New subscribers who send in their subscrip¬ 
tions will receive the paper from this time till the 
end of the year 1880. 


CaulION.— Advertisements are appearing in 
respectable journals, of “syndicates” and other 
schemes that purport guarantees for investments in 
stock speculations in Wall Street. Such advertise¬ 
ments have been offered to us and declined, for the 
reason that they are no more nor less than swin¬ 
dles. 

A respectable broker recently told us that he 
never heard of a case where any one who put 
money in ever got a cent out. We will not adver¬ 
tise such swindlers if we know it. 


Signs of Improvement in the British Iron 
Trade are apparent. The Board of Wages of the 
South Staffordshire Iron Trade have awarded an 
increase of sixpence per ton in the wages of the 
operatives. The President of the Board, Mr. 
Joseph Chamberlain, M.P., in making this award, 
said he thought the improvement was rather spec¬ 
ulative, but that the American demand was genu¬ 
ine, and might be considered permanent. The 
prices now ruling in the American markets must 
greatly encourage importations, and we have little 
doubt that our mother country has seen the worst 
of her present commercial depression so far as her 
iron interests are concerned. As will be seen by 
an article from the British Trade yournal, pub¬ 
lished elsewhere, the English cotton industry has 
a very gloomy outlook. 


Mental Microscopy. 

Somehow when a man’s mind becomes really 
enlarged, say, like that of Baron Humboldt, and 
he is able to place in focus more and more of the 
cosmos of which he forms a part, the things he 
at the outset of his life regards as the largest get 
smaller and smaller, till at last that erst immense 
and overwhelmingly important thing, himself, be¬ 
comes so insignificant that it is only through a pro¬ 
cess of mental microscopy he can discern his little 
identity among the animalculse that float, swim, or 
wriggle across the field of view. 

How big is a man, anyway ? Well, he is smaller 
than an elephant, and an elephant is smaller than 
a mountain, and a mountain is smaller than the 
world, and the world is a mustard seed compared' 
with the sun, and the sun itself is a mere mote in 
the dust-cloud of spheres that stretches out thiough 
the universe beyond the reach of thought. Suppose 
we could make an exact model of the earth eighty 
feet in diameter. Eighty feet in diameter would be 
a pretty large ball as balls go on the face of this 
planet. Assume, for the sake of easy calculation, 
the diameter of the earth to be exactly 8,000 miles, 
and let us proceed to build our model to scale. A 
mountain five miles high should repre.sent on our 
model of 80 feet or-,^7 of an inch. An elephant 

built in proportion should lx; of an inch in 
height, aiid an average man of an inch tall. 

An army of 26,400 such men standing shoulder to 
.shoulder in single straight rank would require their 
general to gallop over a space of one inch to pass 
them all under review. With a smart horse of 
proportionate size, ridden at a brisk gallop, he 
could accomplish this distance in about an hour. 
Viewed in this way a man is a mere mite crawling 
over the face of the globe, yet he has had the ar¬ 
rogance to think the universe was formed for him 
more than for other insects, and that the Ruling 
Intelligence had him pre-eminently in view iii 
bringing order out of chaos. 

Mankind has long practiced self-magnifying by 
endeavoring to discover and hold in view what is 
weaker, smaller, or other-wise inferior, and he for¬ 
gets the limitation of his powers in looking down. 
It is only by looking down that he can put out of 
sight his own insignificance; but the more he looks 
up and out away from himself, the more he must 
of necessity become impressed with his infinitessi- 
mal share of the sum total. 

So small as man is, and barely able to discern 
some few of the relations which link him to the 


Expert Testimony at the Hayden 1 rial. 

This trial is destined to Irecome celebrated in 
medical jurisprudence, for the amount and charac¬ 
ter of the expert testimony introduced by the pros¬ 
ecution. In ordinary murder trials, where poison¬ 
ing is alleged, a more or less exhaustive analysis 
of the stomach and other viscera is sufficient for 
the purposes of the state; but in this case the mi¬ 
croscopic experts have been called in, first, to testify 
to the character of a blood-stain found upon the 
pocket-knife of the accused, and, second, to prove 
that the arsenic alleged to have been purchased by 
Mr. Hayden at a local druggist’s, and placed in his 
barn by him to avoid danger to other memlrers of 
Iris family, is not the arsenic he really did buy at the 
store in question; the arsenic placed in the barn, 
according 10 the theory of the prosecution, having 
been obtained from another source to account for 
the purchase at the local druggist’s. 

The state has taken a great deal of trouble and 
sustained considerable expense to impress this 
theory upon the minds of the jury. 

Prof. Dana was even sent to Europe to examine 
specimens of arsenic manufactured at different es¬ 
tablishments, and he came into court with upward 
of a hundred slides, prepared to exhibit under the 
microscope the great variation in the size and 
shape of arsenic crystals from different sources. 
The novel incident of the exhibitioii of these crystals 
to the jury by the aid of a stereopticon, to avoid 
the tedious process of submitting them in the mi¬ 
croscope to each juror individually, is, we believe, 
unprecedented in the history of medical jurispru- 

There is, however, after all the pains the prose¬ 
cution has taken to establish this part of its theory, 
a loop-hole of escape, and if the astute counsel for 
the defence should fail to discover it, we shall be 
very much disappointed. 

To prove that Mr. Hayden purchased the barn 
arsenic elsewhere than' at the local druggist’s, a 
comparison of the same with some arsenic pur¬ 
chased by a Mr. Colgtove, at the same place and 
from the same jar, is relied upon. But the weak 
point in this is that the arsenic purchased by Mr. 
Colgrove is proved to have been the last in the jar, 
the bottom of which was cleaned out to supply the 
amount ordered, which, after all that could be done, 
was only insufficiently supplied. 

Now it is well known that, in establishments of 
this kind, when a dealer orders an additional sup¬ 
ply of any drug, he puts it in the jar upon the top 
of whatever remnant there may li there, and the 
probabilities are very strong that the arsenic pur¬ 
chased by Mr. Colgrove, or at least a considerable 
portion of it, may have remained in the jar for 
years, and itself have Ireen purchased from a differ¬ 
ent source from that taken from the same recepta¬ 
cle and sold to Mr. Hayden. If there be the slight¬ 
est doubt on this point the jury must give Mr. 
Hayden the benefit of it, and all the elaborate tes¬ 
timony of microscopists,relating to the different char¬ 
acteristics of different samples of arsenic, and the 
differences between the “Colgrove” and the 
“ Bam ” arsenic must go for nothing, so far as its 
liearing upon the guilt of the accused is con- 

However, Science will get the benefit of the 
elaborate researches of Prof. Dana, which demon¬ 
strate the existence of far greater physical differ¬ 
ences in arsenic obtained from different sources 
than has hitherto been recognized. These differ¬ 
ences relate principally to the crystalline forms of 
the article, resulting from variations in the process 
by which it is manufactured. 

The Use of Slates in Schools—A Substitute 
Needed. 

The propriety of the use of the slate in public 
schools has probably never before been questioned. 
For many years it has been considered one of the 
most important parts of a pupil’s outfit for pri¬ 
mary schools. It is not to be denied that its ad¬ 
vantages are great. It supplies a cheap substitute 
for paper and ink, and avoids in the use of the 
latter many inconveniences, such as the soiling 
of pupils’ hands and clothes, as well as the desks, 
seals and floors in school-rooms. The easy era- 
■sure and correction of errors for which it provides 
adds to its convenience. But as a school imple¬ 
ment it has a drawback, sufficient, in our opinion, 
to demand its abandonment and the provision of 
a substitute for it, if such can be found, that, 
possessing its chief advantages, is free from the ob¬ 
jection we propose to point out in this article. 

It may not be amiss to state what has drawn 
our attention to this subject. 

The writer has a boy of nine years now attending 
one of the best public schools in the city of Brooklyn. 
The.se schools are very praiseworthy in most respects. 
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The Polytechnicians on House-Warming, 
Furnace-Heating and Steam-Heating— 
A New Heating Gas—Steam Boiler Ex¬ 
plosions—Mr. Roosevelt on Modern Prog¬ 
ress and Chimney Architecture. 

Artificiai. means of heating was the not un¬ 
seasonable subject discussed by the Polytechnicians 
at a recent meeting. The chairman, Mr. Stetson, 
held that furnace-heating was better adapted to 
city houses, on account of their height, and steam¬ 
heating to country houses on account of their 
“spread-outness,” as he called it. In very cold 
weather, according to him, furnace-heating is a 
failure, anyhow, lie had found it so in his own 
house. A friend of his got over the difficulty by 
having two furnaces when the weather was very 
cold, and so managed to keep his house warm. 
Practically we can keep ourselves warm with 
stoves by making them properly hot, but we can¬ 
not do so by furnace-heating. 

As to steam-heating, the chief inconvenience at¬ 
tending it is the feeling of dampness it occasions. 
He was for three years at 16 Murray Street, and 
warmed the place by steam. The dampness was 
the great annoyance he felt. After long study he 
made a hole for the exit of the steam; but the feel¬ 
ing of dampness still remained. Then he got cot¬ 
ton cloths and stuffed them into the aperture 
around the pipe, but these soon got wet, and tin 
pans had to be placed underneath to catch the 
dripping moisture, from which a steaming column 
arose like that from the summit of Mount Vesuvius. 
This was not agreeable, but it was the best he 
could do towards getting rid of the dampness. 
That damp feeling is not experienced when the 
warming is effected by direct radiation. Grates 
and open fires draw the floor, doors and panels, 
and make everything around shrink. Could any 
one explain why heating by open fires did not give 
the desirable dryness of the air ? 

Dr. Richards believed it was because of the 
large amount of outside air sucked in to supply the 

A gentleman said the true reason was that all 
wood contains moisture. 

Dr. Richards queried whether the moisture from 
the wood did not go up the chimney. “Not all 
of it,” was the reply. 

Dr. Guy said that ventilation was the great 
thing. If the air was let in equably all round, and 
not more in one part than another, so that there 
should be no draughts, there would be found to be 
just dryness enough and moisture enough. He di¬ 
lated upon the economy of heating which might 
be secured by the cheap decomposition of water 
and the consequent production of one of the best 
heating substances in the world. A process has been 
already fully developed, said he, for such cheap de¬ 
composition and perfectly capable of being applied 
economically for heating purposes. First, water is 
converted into steam and the steam passed through 
a furnace of red hot coals. The steam is decom¬ 
posed, and the oxygen seizes on the carbon, form¬ 
ing carbonic acid. With this goes a good deal of 
hydrogen. The next point is to convert the car¬ 
bonic acid with its accompanying hydrogen into 
an inflammable gas. This is done by passing it 
through another furnace containing carbon, super¬ 
heated. The result is a perfectly inflammable gas, 
almost as good as hydrogen. From 50 to 55 per 
cent, of the pure gas is hydrogen. If the operation 
was carried on on a large scale, the cost, after the 
works were up, would not exceed 10 cents per 1,000 
cubic feet. 

Professor Nash inquired if the carbonic acid 
would not extinguish the burning coals ? 

Dr. Guy replied that the provision against that 
was to have two furnaces, one to Ire used when the 
other was growing cool and being heated up 

^A gentleman asked if there would not Ire danger 
of an explosion when passing the superheated 
steam through live coals ? If there was any truth 
in the theory of the explosion of steam boilers, 
that such explosion was caused by an instantaneous 
expansion of gas with great force, he thought there 
would. 

Dr. Guy said the ca.ses of the steam boiler and 
the heated furnace used in this process were not 
similar. In the steam boiler the gas was pent up; 
there was no passage for its exit. It was not so 
with this furnace, which was provided with an ad¬ 
equate outlet, so that there could be no danger of 
an explosion. 

Mr. Blanchard scouted the theory of steam boil¬ 
er explosion alluded to. The people who adopt it 
suppose that some sort of gas is generated that in¬ 
stantly explodes without the least warning. This, 
according to him, is altogether wrong. Some 
years ago he bought a dozen old steam boilers and 
experimented with them. 'I’hey all burst the .same 
way, and every one who had a theory was disgust¬ 
ed. The bursting in all cases ensued from gradu¬ 
ally increasing pre.ssure, and not any sudden ex¬ 
pansion of gases. 


Dr. Guy said that in the case of the gas obtained 
by the process he described, 80 units of the heat 
could be utilized, while only 15 units of that from 
the ordinary gas could Ire used. 

Dr. Richards knew something about the bursting 
of boilers, and proceeded to depict the figure 
of a steam boiler on the blackboard. Some peo¬ 
ple had said that by getting up sufficient heat the 
crown sheet could be made red hot. No srrch 
thing. He had proved it by elaborate experiment. 
As it was not possible actually to see the crown 
sheet or to place a thermometer close enough to 
it, he devised a contrivahce for ascertaining when 
it should become red hot. He cut a hole in the 
top and plugged the hole with a piece of metal 
which was sure to melt at a known heat. He fired 
rrp till the heat became enormous, yet that plug 
did not yield. The inference was that no amoirnt 
of heat could make the crown sheet red hot. 

Mr. Hudson recommended double windows as a 
protection against dampness in the air of a close. 



I.AZEAR’S PARLOR ELEVATOR. 


heated room. He also said that the best and most 
economical method of heating was to have a very 
large fire burning slowly, and a very large radiat¬ 
ing surface. He had learned this from years of ex- 
perieirce, and furthermore, there would be a saving 
of one-third of the fuel. 

Mr. Stetson remarked that American air was a 
good deal dryer than the European article. When 
the air is too dry it Irecomes painful. He felt it 
about the temples, but his lungs were not affected. 

Dr. Wetherlree, 25 years ago, returned hither 
from St. Thomas, Porto Rico and other West In¬ 
dia islands which he had visited. He arrived here 
in July, and for the succeeding ten days felt hotter 
than he ever did down near the tropics. 

According to Mr. Roosevelt, all our improve¬ 
ments are backward. The French ladies and gen¬ 
tlemen have so improved on the use of charcoal 
that they take pans of it into their bedrooms and 
waken up next morning in the other world. The 
French people never knew how to make a chim¬ 
ney. The Dutchmen are wrong in making their 
chimneys taper topwards. They ought to taper 
bottomwards, and that was a discovery that was to 
Ire credited to Benjamin Franklin. 


Buckwheat. —The name of this plant, or rather 
the grain of it, is derived from the German word 
Biidiweitzeyi, “ beech-wheat,” from the resem¬ 
blance of the seeds to beech-masts. It is not 
properly a grain, but belongs to the family of 
knot weeds, of which there are several varieties in 
the Northwestern States. It is probably a native 
of China, but the time of its introduction into 
Europe is not well a.scetlained. It has been cul¬ 
tivated in England for about 300 years. It was 
introduced into North America by the Dutch early 
in the .seventeenth century. 


Lazear’s Parlor Elevator. 

The accompanying engraving illustrates a par¬ 
lor elevator invented by Mr. H. Y. Lazear, of No. 
8 Gansevoort St., in this city, and on exhibition at 
the Fair of the American Institute, now holding, 
where it attracted much attention. The ease with 
which one or two persons may be raised with no 
power except what one of them may very easily 
apply to a winch, seems almost magical, and 
always draws about this exhibit a crowd of admir¬ 
ing and curious observers. 

The engraving represents the cab, a portion of 
the framework and the entire mechanism by which 
the cab is raised or lowered. 

The general principle of the construction is sim¬ 
ple enough. The cab and its load are counter¬ 
poised by a weight suspended from a rope which 
is attached to the top of the cab (a portion of this 
rope is shown in the engraving), and which passes 
over a pulley at the top of the building. It will at 
once be evident that when so counterpoised, all the 
power necessary to elevate the cab will be that re¬ 
quired to overcome friction. 

The different weights of persons are compensated 
for by weights placed on or taken off from the 
floor of the cab or otherwise attached to the cah. 
The motion of the cab is effected by a rack and 
pinion operated by a winch. 

Two velocities of ascent are provided for. The 
winch is shown in the engraving as placed on the 
shaft of a pinion gearing into a spur wheel on the 
shaft of the pinion which engages the vertical rack. 
Thus applied, the ascent of the cab can be made 
much slower, and consequently with much less 
muscular effort when the load in the cab has not 
been adjusted to counterbalance, or nearly so, the 
counterpoising weight suspended from the pulley 
rope. The crank, when placed upon the central 
shaft shown in the engraving, gives a very rapid 
ascent to the cab, and when the counterpoising is 
nicely adjusted by weights attached to or placed 
upon the cab, the effort required from the person in 
the cab who turns the crank, is very slight. A 
foot-piece applies a brake by which the descent 
may be regulated without the use of the crank, and 
when released from the pressure of the foot a 
safety device holds the cab from either ascending 
or descending. 

Besides being admirably adapted for use in pri¬ 
vate households as an elevator, this elevator makes 
a capital fire escape. For this purpose it may be 
placed outside of a building of many stories, and 
communication established from it to each story. 
We have been much pleased with this invention, 
and regard it as a very meritorious improvement. 
In this connection, we would call attention to the 
advertisement of this elevator, which may be found 
in another column. 


Accidents in Deep Mines. 

“Accidents in the Comstock Mines and their 
Relation to Deep Mining” forms the subject of a 
recent paper to the American Institute of Mining 
Engineers, by Mr. Church, M. E. He points out 
that heat, the peculiar mode of timbering in square 
sets, the almost exclusive use of nitro-glycerine 
powders, the necessity of frequent repairs to shaft 
timbers, the incessant movement of the rocks 
through which the shafts are sunk, making acci¬ 
dents in hoisting more than ordinarily frequent, 
and the necessity of transporting large quantities 
of rock through narrow gangways entirely by hu¬ 
man labor, are the conditions in which mining in 
the Comstock may be said to suffer rather more 
than the usual liability to danger. Two of the 
causes, both connected with the movement of the 
ground, may be expected to increase with depth. 
Together with the heat, they comprise 40 per cent, 
of the whole number of accidents. It is concluded 
that the conditions of deep mining will increase 40 
per cent, of the causes which lead to casualties, 
leaving 60 per cent, unaffected. 


Safety to Life and Property.— The adver¬ 
tisement of the Edson Recording and Alarm Gauge 
Co. in this issue should be carefully perused by 
every reader interested in safety appliances for 
steam generator. All of the instruments and ap¬ 
pliances advertised therein have been proved by 
long use to be first-class in every respect. The 
gauges are not only adapted for high and low-pres¬ 
sure steam, but also for water, oil and gas, stored 
in reservoirs, or conveyed through pipes (in the 
maintenance and use of which every citizen is in¬ 
terested.) We have no hesitation in asserting that 
they are superior to anything of the kind in public 
use; and as the numerous certificates show, from 
such sources as Mr. Scott Russell of Great Eastern 
fame, the experts at the “Centennial ” and other 
exhibitions and fairs, they are giving perfect satis¬ 
faction wherever used on steamers, in hotels, etc,, 
etc., at home and abroad. 
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A Curious Celebration at Pompeii. 

The commemoration of the eighteenth centen¬ 
ary of the destruction of Pompeii —rather a strange 
event on which to hinge a celebration of any kind 
—appears to have been a great success. It at¬ 
tracted a large concour.se of visitors, for whose de¬ 
lectation several e.xcavations were made, and innu¬ 
merable objects of great interest brought to light. 
One house excavated seems to have been a bird- 
seller’s shop, judging from the small bones found, 
the little drinking ves.sels, and the quantities of 
millet and hemp seed, and what looked like small 
beans. The memorable feature of the commemo¬ 
ration, however, is the volume issued by the Di¬ 
rectorate of the Museums of Naples. The eminent 
astronomer. Prof. Palmieri, contributes a paper on 
Vesuvius in the times of Strabo and Spartacus, and 
on the changes it underwent A. D. 79. Ruggiero 
discourses effectively on the eruption. 

An Invention Wanted. $5,000 to be Offered 
for It. 

The American Humane Association, the Secre¬ 
tary of which is Mr. Abram Firth, of Boston, Mass., 
at its recent meeting in Chicago, adopted the fol¬ 
lowing resolutions, which were introduced by Mr. 
Firth. 

“ W/iereas, An urgent need exists of an im¬ 
proved cattle car in which animals can lie down 
and rest, and in which they can be watered and fed 
while on their journey to the markets, and be saved 
the suffering attendant upon loading and unloading 
from the cars, and at a serious loss of time to all 
having a pecuniary interest in the business; and 

“ Wha-eas, Objections are urged by the railroad 
companies against existing cars made to attain the 
ends named ; and 

“ Whereas, We strongly believe that invention 
may be stimulated in this direction ; be it 

“ Voted, That this Association, recognizing its 
great importance, would urge all persons interested 
in its work to pledge themselves to pay a definite 
sum towards a prize for this object. 

“ Voted, That in the judgment of this meeting 
the prize ought not to lie less than $5,000, and that 
six months’ time should be given to all competi¬ 
tors to prepare specifications and models, and meet 
whatever requirements the judges of the prize shall 
name in their offer. 

“ Voted, That the Executive Committee of this 
association be requested to solicit pledges in this 
behalf from all persons interested in this specific 
aim, and be authorized to appoint the judges and 
to determine all the conditions, excepting only two : 
First, that the invention shall be the unembarrassed 
property of this association ; and, secondly, that 
the car so approved be ottered without charge to 
all railway companies who will use it in all their 
live stock business. ’ ’ 

Tne Proportional Velocities of Belt-Driven 
Pulleys. 

BY JOSHUA ROSE, M.E. 

When a belt is stretched upon two pulleys and 
remains at rest there will be an equal-tension on all 
parts of the belt (that is to say, independent of its 
weight, which would cause increased tension as 
the points of support on the pulleys are approached 
from the centre of the belt lietween the two pulley 
shafts); but so soon as motion begins and power is 
transmitted this equality ceases, tor the following 
reasons: In the accompanying illustration. Fig. i,A 



is the driving and B the driven pulley, rotating as 
denoted by the arrows; hence C is the driving and 1) 
the slack side of the Ml; now let us examine how 
this slackness is induced. It is obvious that pulley 
A rotates pulley B through the medium of the side 
C only of the belt, and from the resistance offered 
by the load on B. the belt stretches on the side C. 
The elongation of the belt due to this stretch, pul¬ 
ley A takes up and transfers to side D, relieving it 
of tension and inducing its slackness. 'I'he belt 
therefore meets pulley B at the point of first con¬ 
tact, E. slack and unstrelched, and leaves it at F 
under the maximum of tension due to driving B. 
While, therefore, a point in the lielt is traveling 
from E to F, it passes from a state of minimum to 
one of maximum tension. This tension proceeds 
by a regular increment, whose amount at any given 
pomt upon B is governed by the distance of that 
point from E. The increase of tension is, of course, 
accompanied by a corresponding degree of belt 
stretch, and therefore of belt length; and as a re¬ 


sult, the velocity of that part of the belt on pulley velocities when the two pulleys are first put in mo- 
B is greater than the velocity of any part on the tion. Suppose, then, the belt and pulley to be at 
slack side of the belt; hence the velocity of the , rest with an equal degree of tension (independent 
pulley is also greater than that of the slack side of i of the weight of the telt as before) or 


On motion being imparted to the driv 

E 



the belt. In the ca.se of pulley A the belt 
at G under a maximum of tension, and therefore of 
stretch, but leaves it at H under a minimum of ten¬ 
sion and stretch, so that while passing from G to 
H the belt contracts, creeping or slipping back on 
the pulley, and therefore effecting a reduction of 
belt velocity below that of the pulley. To sum¬ 
marize, then, the velocity of the part of the belt, 
enveloping A is less than that of A to the amount 
of the creep; hence the velocity of the slack side 
of the belt is that of A, minus the Irelt creep on A. 

The velocity of the part of the belt on B is equal 
to that of the slack side of the belt, plus the stretch 
of the belt while passing over B; and it follows 
that if the belt or slip creep on one pulley is equal 
in amount to the belt stretch on the other, the ve¬ 
locities of the two pulleys will be equal. 

Now (supposing the elasticity of the bdtto re¬ 
main constant, so that no permanent stretch takes 
place) it is obvious that the belt-shortening which 
accompanies its release from tension can only equal 
the amount of elongation which occurs from the 
tension; hence, no matter what the size of the pul¬ 
leys, the creep is always equal in amount to the j 
stretch, and the velocity ratio of the driven pulley 
will (after the increase of Irelt length due to the 
stretch is once transferred to the slack side of the , ing pulley, the amount of belt elongation due to 
belt) always be equal to that of the driving pulley, tbe stress of the load on the driving pulley has first 
no matter what the relative diameters of the pulleys 1° be taken up and transferred to the slack side of 
may be. In Fig. 2, for example, are two pulleys, the belt, and during such transfer creep is taking 
place on the arc of belt contact on the 
driving pulley. 

Furthermore, let it be noted that 
while under continuous motion, the 
belt first receives stress at the point 
E, Fig. I. At starting it first receives 
it at the point F in the same Fig., and 
there will be a period of time during 
which the belt stretch will proceed 
from F towards E, the pulley remain¬ 
ing motionless. The length of dura¬ 
tion of this period will, in a belt of a 
given width and having a given arc of 
contact on the driven pulley, depend on 
the amount oTthe load. Thus refer¬ 
ring to Fig. 4, if the amount of the load is such that 
the arc of contact between the points A and B is 
sufficient to drive the pulley the pulley will receive 
motion when the belt .stretch has proceeded from 
A to B; but if the load on the pulley be increased 
the belt stretch will require to proceed farther 

At the point A the stretch will proceed simulta¬ 
neous with that of the driving side of the belt, be¬ 
tween the points F and G, Fig. i; but from the fric¬ 
tion between the belt and pulley, the stretch of the 
part enveloping the pulley will be subsequent and 
progressive from F towards E, Fig. 1. 

It follow.', then, that the velocity of the driven 
wheel will be less than that of the driver at first 
starting than when in continuous motion. 



iference of A being 10 inches, 

1; and suppose that the stretch 
of the belt is an inch in a revolution of A (B being 
the driving pulley). Suppose the revolutions of A 
■ 3 be I per minute, then the velocity of the belt 
'here it envelops A and B, and on the sides C 
and D, will be as respectively marked. 

Thus the creep being an inch per revolution of 
A, the belt velocity on the side C will be nine in¬ 
ches per minute, and its stretch on B being an inch, 
the velocity of B will be 10 inches per minute, 
which is equal to the velocity of the driving pulley. 

Tt^ observed, however, that since A re¬ 
motion independent of the belt, its mo¬ 
tion is independent of the creep, which affects the 
belt velocity only; but in the case of B, which re¬ 
ceives its motion from the belt, it remains to be 
if stretch is uniform in amount from the mo- 
t it meets this pulley until it leaves it, for un¬ 
less this be the case, the belt will be moving faster 
than the pulley at some part of the arc of contact. 

Thus suppose P, Fig. 3, represents a driven pul¬ 
ley, whose load is 1,000 lbs., and thatfrom A to B, 
from B to C, from C to D, and from D to E, rep- 
equal arcs of contact between belt and pul¬ 
ley ; then arc A B will have on it the amount of 
stretch due to a pull of 250 lbs. at B, diminishing 
to nothing at A. Arc C B will have on it the 
amount of stretch due to a pull of 500 lbs. at C 
and 250 at B; arc D C will have on it the 
amount of stretch due to a load of 750 at D, and 
500 at C; and arc D E will have the tension : 
load of 1,000 lbs. at E, and 1,000 lbs. at 
750 lbs. at D. Suppose, then, that the 
amount of Irelt stretch is greater betwer ” *’ 
between D E, then the Irelt will 
:'een B C than between D E to an amount 
equal to the difference in stretch, a 
slip over the pulley to that amount: 
tion of the belt at B C is sufficient to move the mathematical equal velocity 



,, , , the length of the belt is increased, the gross 

greater between B C than amount of stretch, under any given condition, in- 
M, . . faster creases, and hence the longer the belt, the greater 
' '■ variation of velocity at first starting, between 
' ■ " and the driver. 


belt r 




than the belt motion from D . . = ... _, 

since the friction of the belt is greatest at D sudden strains or jars existing on the other, while 
■ill hold the pulley with the greatest force, the longer the belt and less strained within the 
the velocity of the belt and pulley will limit of elasticity, the greater this power of modifi- 
- - at least the most uniform, at D E. cation; furthermore, in case of a .sudden or violent 


re arises another consideration, 
stretch of the leather is not uniform, 
tion of belt at C B may stretch more 
load than section C D does 


that the ' increase of load, the belt will slide on the pulley, 
c- j and in most cases slip off it, thus preventing the 
11- ■ breakage of parts of the diiving gear or of the ma- 
’ ; chine driven that wouhl otherwise probably ei 


L which event the velocities of the respective belt Furthermore, belt connections are ligt terand cheap- 


sections cai 

Iielt slip _^ 

will lie less than that of the drii 

Attention has thus far been directed __- —__ r_^ _ 

tive velocities of the pulleys while under continu- the unequal elasticity of the various 
„,.o igt y.; examine the relative i leather composing the belt, 


than gear wheel or other rigid and positive con¬ 
nections, and hence the wide application of leather 
belts for the transmission of power, notwithstanding 
the rela- the slight variations of pulley velocity ratio due to 

■' ' ' . qP jjjj. 
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THE HAHDREN & BIPIEY PBESSDBE BEGHUTIBG YAIVE. PATENT DEPARTMENT. 



CONTINENTAL 

Fire Insurance Company, 

100 BROADWAY, NEW YORK. 

January 1, 1879, - $8,327,77171 

1 , 000 , 000.00 
1,038,122.27 
9-eminm.H, - 1,060,381.21 


Cash Capital, 
Net I 


GKO, f. HOPE, P 




THE SUN EOR 1880 . 


BRADLEY & CURRIER, 

Doors, Windows, Blinds, 



SLATE ANB VI BOB 

MANTE LS, 

stair Work, &c., 

54 and 56 Dey Street, NEW YORK. 

614 to 62(1 West Tratj-Fourlli St., New M.^ 



STEELINE 





I. W. England, 

Publisher of The Se.\, New York City. 
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The Cosmo-American 

COLONIZAIION 

AND GENERAL 

Improvement Bureau. 

«®“THE MANAG-ER of the 


!FAIRBANKS’ SCALES 



The Standard of the World! 


During tlie TWO WEEKS ending Saturday, 
Sept. 20,lhe EAIEB.4NKS SCALE COMPANY 


invites all philanthropic and 
other Capitalists and 


received orders for a,868 Scares, including 
orders for no less than i9 Iron Frame Eail- 
ROAD Track Scales. 


LAND OWNERS 


This is the Largest Number op Orders 
BOOKED IN THE SAME TlAIE at the FACTORY, SINCE 

iiEPANic of 1873. 


throughout the country, and 
especially 


This. Increased Business is the natural result 
of the improvod condition of the iron trade, 
and the moving of the enormous grain crops 
of the West. 



RAILWiI COMPAIIES, 


To meet th is business pressure, the Factory 
HAS COMMENCED running evenings, the first 


to consider his plans for 
colonizing the worthy able- 
bodied, homeless and needy 
families and single persons, 
in the various States and 
Territories needing immi¬ 
grant settlers and other 
laborers. The scheme is no 
less commercial than hu¬ 
manitarian. The plan em¬ 
braces 

GENERAL IMPROVEMENTS, 

and ensures 

SAFE INVESTMENTS 
with 

AMPLE PROFITS. 

Persons or Capitalists 
having available lauds for 
sale, in large tracts, are in-, 
vited to submit their propo¬ 
sitions, with full particulars 
as to the quality of the land, 
its locality, railway facili¬ 
ties, &c. Call on or address 

ANDREW J. ROGERS, 

President and Manager, 

24 PARK PLACE, 


.Send for Ca-;alogue. FAIRBANKS & CO., 
311 Broadway, New York. 

1IIETALI.IC SHINGLES. 



IRON-CLAD MANUFACTURING CO., 
22 CLIFF ST.. New York City. 


THE 

AMERICAN SUBMERGED PUMP 



Walfefleltl anA Perfection Earth Closets 


Address 

HENRY H. B. BLOOMFIELD, 

34 DEY STREET, N. Y. 

J. LLOYD HAIGH, 

MANUFACTURER OF 



^ No. 81 JOHN STREET, NEW YORK. 



New York. 
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Manufacturer of every description of Iron Work for the fitting up of Stables, for which the 
highest award was received from the Centennial Commission at Philadelphia, in 1876. 



J. B. & J. M. COBNELIi, 

Office, J39 to 143 Centre Street, New York, 
MANUFACTURERS OF 

lEON BUILDINGS, 


WEOUGHT cand OAST lEON BEAMS and GIEDEES, 

VAULT : 
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94 Beekman Street, New York. 
JElTlTIlTaS’ 

Sanitary Depot 

A. G-. MYERS, Manager. 

""Ttapte'* Water-Closet, 




iLSCT, a perfec-t fire-elcap”™”®’‘ 

^^For use in any^apacity^ where th| traffic d( - 

r further^lnformah^n 

100 ESeiNES AND BOILERS 

ir>o:E^ S^XjE, 

BOTH PORTABLE AND STATIONARY. 

Boilers or Engines, per li.p., - !•'> to $15. 

DBILLING TOOLS, TUBING, CASING. 

PtPE and Fittings for Steam, Gas, Water or Oil. Gab 
Pumps, Rotary Pump.s, Iron and Wooden 


JElTlTIliaS’ 

PATENT IMPROVED SINKS, 

In Plain or Enameled Slate or Marble. 

jJElTITIITGS’ 

PATENT LATRINES, 

For use in Schools, Hotels, Depots, Factories, 

I Asylums, Hospitals, &c. 

Patent SeMctinj PM Tanb, 



S. A. BARNES, 
PLEASANTVI LLE, VENANGtO CJUNTY, PA. 
r'UMPiNC Engines. 

X3:. :E=L.'v'7'o:E=i.Ti3:xisrc3-TOKr 

Broiula-tnj, Kew Torh. 

Hydraulic Works, Van Brunt Street, Brooklyn. Manu¬ 
factures Pumping Fngines for Water Works. In daily ase 


Col. Waring’s Sewer Gas Check Valve, 

And a large stock of every description of Seneral Pluml)- 
ers' Supplies, having for their ohjeot Cleanliness, 
Dnrahility, and the exclusion of Sewer Gas. 

W. S. MIDDLETON^, 

BROKER IN 

Mining, Railroad and Machinists’Supplies, 

HARDWARE AND TOOLS. 

Buyer and forwarder of all kinds of Merchandise 
and Manufacture.s—business solicited. 

John St,j New York, 

t EIVTE-WIAI. AND PARLS MPIDADS. 

MASON’S 

FIMCTION CLUT(MIES AND KLEWTORS. 

VOLNEY W. MASON & CO.. 

Providence. R. L. U. S. A. 


BUY YOUR CLOTHING 


HOWJ^ Write for 

IN 

WHY ? Because 

ordering. Goods shipped 

C. 0. D. by Express, sub- 

NEW YORK 

you buy of large manu- 
facturers, at city prices. 


FROM 



ROGERS, PEET SCO. 

487 Broadway, cor. Broome Street. 


NoVk.MHKR 15, i87<> 


THE BISHOP 

Gmia Percla forks. 

Original and only manufacturers in the 
United States of 

PDREGDTTAPERCHl GOODS 

422, street, 


NEW YORK. 



.SST-A-BLISHEU IIST 1 S 47 - 

S. BISHOP, Proprietor. 

Manufacture and sell, under Letters Patent 
No. 65,019, 

iGUTTA PERCHA Insulated Submarine, 
Subterranean, Aerial, Canal, Lead Cov¬ 
ered, Office, Telephone, Torpedo, and 
Hemp Armor Cables. 

GUTTA PERCHA Office Wire, Fuse, 
Leading, and Connecting Wires, for 
submarine, mining, and all other elec¬ 
trical purposes. 

MARK’S Compound Office Wires, for of- 
ficBB, underground, and outdoor uses. 

The insulating properties of gutta percha for 
Submarine Telegraphic Gables, have been 
thoroughly tested for the past thirty years, 
and for siilitcrrancan purposes, after raanj- tests 
in Europe and a continuous use in this coun- 
tr}' for seventeen years, its superiority is 
conceded over all other insulating materials 
and compounds. 

Compressed Electric Cotton and Linen 
Double and Triple Covered Cordage. 
Burglar Alarm, Call Bell, and Annuncia¬ 
tor Wires; Silk and Cotton Covered 
Magnet Wires ; Flexible Elevator Ca¬ 
bles ; Telephone Cords; Electric Light¬ 
ing Wires. 

Every Variety of &ntta Percha Goods. 

Water, Beer, Soda, and Acid Pipes; Acid 
Jugs, Bottles, Vats, Pitchers, Funnels, 
Pails, etc.; Printers’ Tape; Round and 
Flat Banding ; Flax Bosses ; G. P. 
Sheet, Surgical and Dental Sheet, Tis¬ 
sue Sheet for hatters and florists, G. P. 
Sheet prepared for horse shoe stuffing, 
Crude G. P. Chips and Sheet for cement 

Agents for Cable and Wires and all 
Electrical Goods, 

L. G, TILLOTSON Jt C0„ J Dej St„ He* lorli, 
WILLIAM HEATOH, 503 Cliestntit St„ Philadelphia, Pa, 

Orders to the factory should be addressed 

W. W. MARKS, Supt., 

422 E, 2r,th fit., -V. 

























260 


SCIENTIFIC NEWS. 


IMovfmber 15, 1879. 




r international, a 


ed in this article before the readers of the Scien¬ 
tific News. 

The hands of the workmen in this operation 
protected from injury by being incased ' ' 

which shield them from the heat. 

A number of sizes of shot are simultaneously ' the well-lieing 
produced from the streams which issue fro ■■ ■ • ■ 

perforations. These all fall together into tire 
below, and are subsequently separated. 

The wet shot are lifted from the water 
which received them by a chain of elevator 
buckets, and thrown upon an inclined dry¬ 
ing table. They roll over this table into a 
rotating cylinder of wire gauze, in which 
they are tumbled over and against each 
other till the minute burrs are worn or 
broken off. The shot are then conducted 
by another elevator to a separating table, 
shown in Fig. 3, designed to cull out the 
imperfect shot. The round and perfect 
shot will roll at higher velocity down an 
incline than the imperfect ones. It is to 
apply this principle that the table is con¬ 
structed. It consists of inclines arranged 
in series, with intervening spaces. In roll¬ 
ing down these inclines the perfect shot ac¬ 
quire sufficient velocity to overleap the 
interspaces, while the imperfect ones fail to 
span the chasm; or if any do pass one of 
the interspaces, they are sure to be inter¬ 
cepted before they pass the entire series. 

These imperfect shot are again consigned 
to the melting pots. 

The next operation is the separation of 


tion of the benefits. By this means the Bureau 
proposes to increase the money intrusted to its use 
The Cosmo-American Colonization and as rapidly as possible, in and through the general 
ClENF.RAi. Improvement Bureau, which has its ' enrichment of the various colonies of the Bureau, 
headquarters at 24 Park Place, New York, is ' This can be done only in and through the pros- 
bags, , worthy of the attention of all people, without re- i perity ol the settlers,. Their prosperity insures the 
gard to nationality, who have seriously at heart ' rapid enhancement of the reserved lots 300 to 6co 
the well-lieing of society and of mankind. The per cent, and upwards on the cost. This is the 
plan is well laid to meet not only the national, but I natural sequence of such undertakings 
theucc the cosmopolitan, needs properly carried ‘‘ ' 


the shot into sizes. This is done by re¬ 
volving conical screens. Fig. 4, placed one 
over another in sufficient number. Each 
retains only a single size of shot. All of 
smaller size than the screen is designed to 
retain, pass into a trough which conducts 

them to another similar screen below, but of humanity. 

which retains a smaller size than the first, and I The prospectus sets forth that the Bureau v 
passes still smaller sizes on to the next screen in “encourage emigratioi ‘ '' 

the series, and so on till the sorting or separating cities and other districts , _ _ 

is completed. States and Territories needing immigrant settlers 1 pressed the opinion that the time had arrived for 

The shot are then placed in a rumble. Fig. 2, and other labor, and assist homeless and needy I r .‘ 

and polished with plumbago, which completes the families and single persons, who are able-bodied [ i 
inufacture. The melting of the arsenic, owing and of sober and industrious habits, to.emigrate tc 


mensurate scales. 
:Ience, the paramount interest of the 
Bureau is to prosper its settlers. On the 
same principle that the industry and gene¬ 
ral improvements of the first alternate 
settlers thus enhance the real value of the 
reserved lots, will they, the first settlers, be 
reeiprocally benefited when the second al¬ 
ternate lots shall have been improved.” 

In the matter of emigration from Europe 
to America, it is provided that the foreign 
agents of the Bureau will not send over 
any emigrants who are not supplied with 
means for the first year’s subsistence, until 
all who are now in the United States need¬ 
ing homes and assi-tance shall have Ijeen 
provided for. 

The Bureau will not encourage idleness, 
or in any degree foster pauperism among 
the able-bodied. It will not give any able- 
bodied man or woman any money cr sup¬ 
plies whatsoever, save upon the conditions 
of a loan to the receiver, at 6 per cent, 
annual interest, to be repaid as soon as 
the borrower is able. 

Such an institution is certainly much 
needed, and ought to be sustained. In and 
through it the philanthropist can so apply 
his or her benevolence as to have their 
subscriptions perpetually serve the purposes 
for which they are made. Even donat ons 
are entitled to dividends, which the 
donor may direct for lurther benevolent 
purposes. 

Our readers will recollect tli ' 


le such movement as this. We 
it commenced. 

We have taken pains 


to the rapid oxidation and volatility of this metal ' and settle in suitable rural or other districts, and upon which this enterprise _— _. 
when heated, is performed separately in the bot- there engage in agriculture, horticulture, viticul- fidence of the public, and, after 
tom of a melting pot, as shown in Fig. 5—it being ture, or .such t)ther ]uirsuits as are essential to the ; quiries, feel no hesitation ’ 
isolated from air by a conical disk held in 


e glad t( 
itigate the g 


claim 


place by a clamping device as shown. 

Buck-shot are not dropped, but cast in 
moulds. The moulds used are shown in 
Fig. 6. The cavities which give form to 
the shot are formed in the sides of a series 
of bars, which, when placed together, 
complete the moulds. Some of the bars 
are fixed and others movable and provided 
with handles, and are arranged to open 
and close, the bars being pivoted at the 
ends, opposite the handles. 

An Archaeological Puzzle. —One of 
the greatest archaeological puzzles in our 
country, says the American Antiquarian, 
is the large-flaked flints, usually called 
leaf-shaped implements. They are from 
4 to 9 inches in length, 3 to 5 wide, and 
about half-an-inch thick, round at the 
base and very obtusely pointed at the oppo¬ 
site extremity, the apex being slightly to 
one side. They show no signs of use what¬ 
ever, and are found in masses from a few 
to many hundreds. Mr. Thomas Rhodes, of 
Akron, O., has lately discovered a cache 
of these objects about three miles west of 
that town, under an old tamarack stump, 
about two feet below the surface, in peat or 
muck. There were 197 in the nest. The 
largest is 8^ inches long by 3^ wide; the 
smallest is about 2^ inches long. 


Thermo-Electricity and the Elec¬ 
tric Light. —The workshops of M. Ue- 
nayrouse, in France, have been experimen¬ 
tally lighted by means of the electric lamp 
of M. Suisse, worked by a thermo-electnc 
battery constructed by .M. Clamond. It is 
found that more than twice as much char¬ 
coal was consumed in heating this appa¬ 
ratus as would have been required to produce 
the same light by means of a dynamo-electric 
machine. On the other hand, only about 6 
per cent, of the total quantity of heat produced 
was actually converted into electrical work, 

adered quite prac- 
says the Electrician, to economize one- 
third of the quantity of fuel wh’ch was used in 
the present experiment. 


American Glass. 

The Trade in Glass in the United Slates 
within the last few years has reached enor¬ 
mous proportions. Pittsburgh, Pa., is the 
great glass centre of the country. More 
than half of all the glass produced is made 
there. The productions aggregate over 7,- 
o<X),ooo dollars annually, employing a cap¬ 
ital, which includes buildings, machinery 
and grounds, of nearly, if not quite, 3,500, 
000 dollars. There are 79 factories, contain¬ 
ing in all 6go pots. Each year 3,000,0000 
dollars is paid in wages to the hands em¬ 
ployed, who number some 5,248. One can 
form some little idea of the magnitude of 
the business by ascertaining the amount of 
material consumed annually. Last year 
there were consumed 2,925 tons of German 
clay, 36otonsof lead, 250 tons of pearl ash, 
2,760 barrels of salt, 6, 55 tons of straw, 
4,025 coids of wood, 4,525.760 bushels of 
coal, 703,500 bushels of coke, 1,218 tons 
of nitrate of soda, 48,340 tons of sand and 
150,000 fire bricks. The glass trade since 
the panic has lieen in a very unsatisfac- 
toi-y condition. Many small factories have 
been compelled to discontinue operation', 
as prices were so reduced that they could 
not manufacture except at a loss. The pres- 
mit state of trade is more promising, and 
it now looks as though the glass makers 
were to receive their share of the advan¬ 
tages of the general revival of industries. 
There can be no material rise in the price 
of glass that will not be of incalcuable bene¬ 
fit to Piltsbur gh. Its vast factories, that 
cover over 208 acres of ground, with its col¬ 
onies of workmen, will lie large sharers in 
any increased values in this staple com¬ 
modity. As this industry is one of the 
prominent among our rapidly growing manu- 
interests, we hope that brighter days 


self-sustenance, comfort and general prosperity of most proi 

the settlers, individually and socially.” factoring , ^ - o__. 

The worthy homeless and needy families will be 1 are at hand for it, and that there may be a fan 
assigned alternate farm or other lots, the Bureau enhancement of prices, sufficient to allow a 
reserving every alternate or more lots with a view ' reasonable margin of profit, as this is due to eveiy 
to subsequently selling the same at such enhanced industry, especially to one at once so beneficial anc 
valuation as the surrounding improvements war- ! important as that of the manufacture of gla.ss.— 


“ The principle of the scheme is reciprocity. 
The Bureau will rely wholly upon that righteous 
usury which insures to all concerned a fair propor- 


I Chicago Com. Adv. 




































